induction and recovery. It does not predispose to ventricular arrhythmias. [3, 7, 8] Monitoring of haemodynamic characteristics includes electrocardiogram (ECG), oxygen saturation, non-invasive mean arterial pressure, heart rate (HR) and end-tidal CO 2 (EtCO 2 ). Early recovery facilitated by rapid and short-acting drugs for induction and maintenance of anaesthesia and following day-care surgery. [3] Hence, this study was carried out with the objective to compare the haemodynamic parameters and recovery characteristics of desflurane with sevoflurane.
MaterIals and Methods

Study setting and duration
This study was conducted in the Department of Anesthesiology within the premises of tertiary care hospital of Ahmedabad.
Study design and study population
This was a prospective study designed to compare the haemodynamic and recovery profile of patients administered with desflurane vis-à-vis sevoflurane for general anaesthesia. Using convenient sampling technique, a total of 40 adult patients of the American Society of Anesthesiologists (ASA) physical status Grade I or II, aged between 18 and 60 years, of either sex, who were scheduled for elective day-care surgeries under general anaesthesia were selected for the study after informed consent. Patients who did not provide consent to be included in the study or patients with correlated cardiovascular, pulmonary, renal disease or history of hypersensitivity to halogenated anaesthetic agents were excluded from the study. All the patients were randomly allocated into one of the two groups using computer-generated random number table. Hence, each group contained a total of twenty patients.
Anaesthesia technique: Induction, maintenance and recovery
Pre-anaesthetic check-up was performed the day before and on the day of surgery. Basic routine investigations such as haemoglobin, renal function tests, serum electrolytes, random blood sugar and chest X-ray posteroanterior view were done and recorded. In the operating room, all standard monitors such as non-invasive blood pressure (NIBP), pulse oximetry (SpO 2 ), ECG and capnography (EtCO 2 ) were attached and vital parameters of the patient recorded. All the patients in both groups were pre-medicated with injection glycopyrrolate 4 mcg/kg intravenous (IV), injection fentanyl 1 mcg/kg IV and injection lidocaine 1.5 mg/kg IV. In both groups, after pre-oxygenation with 100% O 2 for 3 min, anaesthesia was induced using injection propofol 2 mg/kg IV. This was followed by endotracheal intubation facilitated using injection succinylcholine 2 mg/kg IV. Intubation was confirmed with EtCO 2 and injection vecuronium 0.05 mg/kg IV was given after return of respiration.
In Group I, anaesthesia was maintained using sevoflurane (1.5%), nitrous oxide (50%) and oxygen (50%) with intermittent injection of vecuronium. In Group II, anaesthesia was maintained with desflurane (3%), nitrous oxide (50%) and oxygen (50%) with injection of vecuronium intermittently.
Administration of volatile anaesthetic agents and oxygen was discontinued at the end of surgery after the onset of spontaneous respiration. Neuromuscular blockade was reversed with injection neostigmine 50 mcg/kg iv and injection glycopyrrolate 8 mcg/kg IV. Extubating of trachea was done when patients were adequately recovered from the effects of neuromuscular blockade with regular breathing pattern and were able to respond to verbal commands. Time of extubation and the times at which patients were able to state their name were recorded.
Measurement tools
The HR, NIBP, oxygen saturation (SpO 2 ) and EtCO 2 were recorded preoperatively, every minute from induction and intubation for 5 min, at 15 min intervals during surgery and after extubation at 5, 10, 15 and 30 min. Emergence was assessed at 15 s intervals after discontinuation of the volatile anaesthetic. Times since discontinuation of anaesthetic agent were recorded. The time at which the patients opened their eyes and responded to verbal command was recorded. Anaesthesia time and operative time were also recorded. Post-operative follow-up for complications such as nausea, vomiting and general discomfort was done for 24 h.
Data analysis
Qualitative data were expressed as percentages and proportions. Quantitative data were expressed as mean and standard deviation. The differences between two groups with respect to continuous variables were analysed using unpaired t-test, while categorical variables were analysed using Chi-square test. All the statistical tests were performed in Epi Info 3.5.1 software by CDC (Atlanta, Georgia, USA).
[6] P < 0.05 was considered statistically significant, while P < 0.01 was considered statistically highly significant.
Ethical consent
Before proceeding with the study, appropriate ethical clearance was obtained from the Hospital Ethics Committee. Each patient was included in the study only after informed consent.
results
A total of 40 patients aged 18-60 years belonging to ASA Grade I-II were included in the study in two equal random groups. Table 1 of baseline demographic analysis showed that the two groups did not differ significantly in age, weight and sex. Both the groups were comparable with respect to ASA grade and operative time (the difference was non-significant). Table 2 shows that HR was statistically significantly higher in sevoflurane group than desflurane group at 25, 30, 40 and 45 min of post-operative measurement (P < 0.05). There was no significant difference between pre-operative HR of both the groups (>0.05). Table 3 shows that systolic blood pressure (BP) was statistically significantly higher in sevoflurane group than desflurane group at 10, 15, 20, 25, 30 and 45 min of post-operative measurement (P < 0.05). Diastolic BP was statistically significantly higher in sevoflurane group than desflurane group at 5, 10, 20, 35 and 40 min of post-operative measurement (P < 0.05). Table 4 shows that EtCO 2 levels between the two groups did not differ significantly during induction and intubation. However, the EtCO 2 was significantly higher in Group I at 10, 25, 30 and 35 min and similar at 5 and 40 min of post-operative measurement (P < 0.05). Table 5 shows that there was a significant delay in spontaneous eye opening, orientation, squeezing finger and lifting limb in sevoflurane group compared to desflurane group (P < 0.05). Post-operative nausea and vomiting was significantly low in desflurane group (P < 0.05). The present study observed significant higher visual analogue SCALE score of pain in sevoflurane group compared to desflurane group (P < 0.05).
dIscussIon
Important requisites of modern-day anaesthesia are rapid emergence and post-operative recovery as well as haemodynamic stability. [10] Our study found that there was no statistically significant difference between the two treatment groups with respect to gender, age, body weight, ASA classification and duration of surgery. In both groups, just before incision (anaesthetised patients awaiting stimulation), BP and HR demonstrated as expected decrease and the minimum values were recorded immediately before skin incision.
The present study observed that desflurane has better stability than sevoflurane regarding haemodynamic parameters such as HR, BP and EtCO 2 . These findings are similar with the similar study done by Fletcher et al., [11] Shan et al., [12] Magni et al. [13] and Nathanson et al. [4] However, some other similar studies done by White et al., [14] Patel and Parmar [3] Gupta et al., [15] Eberts and Schmid [7] Weiskopf et al., [16] Kang et al., [17] Kaur et al., [18] Strum et al. [19] and Gergin et al. [6] observed no difference between haemodynamic parameters such as HR, BP and EtCO2.
Their results indicated that desflurane like isoflurane could maintain haemodynamic stability in concentrations producing surgical anaesthesia. [20] In another study, findings showed that desflurane might be more successful in controlling hypertensive responses than isoflurane. [21] White et al. [14] found no difference in haemodynamics, emergence and recovery characteristics between sevoflurane and desflurane group. A similar study done by Ghouri et al. [22] suggested that the use of desflurane (vs. isoflurane) was associated with less depression of cognitive function during the early post-operative period.
Our study measured post-operative recovery profiles include the duration of opening eyes, orientation, squeezing finger and lifting limb and compared that duration between study groups. Hence, our study observed significant early recovery in desflurane group compared to sevoflurane group. These parameters are helpful to early discharge of patients in day-care surgeries. This observation is comparable with the study done by Kaur et al., [18] Fletcher et al., [11] Gergin et al., [6] Bennett et al. [21] and Nathanson et al. [4] but not comparable with the similar study done by Romeo et al., [23] La Colla et al. [24] and Vallejo et al. [25] where they did not find any difference between post-operative recovery parameters and complications.
The study done by Nathanson et al. [4] observed similar intraoperative conditions during the maintenance period between both the groups. Randomised, double-blind study of Tarazi and Philip [26] and Song et al. [27] found both the agents suitable for day-care surgeries.
Most frequent side effect after surgery was nausea and vomiting in our study. The incidence of these symptoms was significantly higher in the sevoflurane group. This finding is [18] Larsen et al. [28] and Loop and Priebe. [29] This finding is not comparable with the similar study done by Gergin et al., [6] Bennett et al., [21] Grundman et al., [30] Nathanson et al., [4] Karlsen et al., [31] Tarazi and Philip [26] and Song et al. [27] conclusIon Our study concluded that desflurane has significant better haemodynamic stability during post-operative period compared to sevoflurane. Our study also observed better post-operative recovery and less post-operative complications amongst desflurane than sevoflurane. The more predictable and rapid recovery after desflurane might have a significant beneficial effect on post-operative morbidity.
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